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INSTANCE MANAGEMENT OF CODE IN A 
DATABASE 

BACKGROUND 

[0001] 1. Field of the Invention 
[0002] The invention is in the ?eld of computing systems, 
and more speci?cally in the ?elds of computer programming 
and provisioning. 
[0003] 2. RelatedArt 
[0004] In a typical computing model source code is gener 
ated by a programmer using an editor. This source code may 
be con?gured to be interpreted at the time it is executed or 
compiled into executable code using a compiler. Compiled 
code typically executes more quickly than interpreted code 
because the compiling process includes parsing and syntax 
checking prior to execution. Compiling the code also places 
the code in a form (e.g., object code) that may be directly 
executable using an operating system. 
[0005] The compiled code is stored using a ?ling system, 
typically provided With an operating system con?gured to 
execute the compiled code. For example, the compiled code 
may be stored in an “.exe” ?le for execution Within the Win 
doWs operating system. The compiled code may be linked to 
other ?les containing executable code, data or scripts. This 
linking may occur prior to or at the time the code is executed. 
When the code is executed the ?le system is used to identify 
the ?le Within Which the code is stored and this ?le is opened 
and processed by the operating system. 
[0006] There are several disadvantages to this computing 
model. For example, modi?cation of the compiled code typi 
cally involves recompiling an entire source code or ?le 
thereof. If a single function, among many functions, Within 
source code, is modi?ed, then the entire source code, on a 
?le-by-?le basis, is recompiled. Further, speci?c permissions 
and speci?c softWare (e.g., an editor) are required to modify 
the source code. This canbe cumbersome When the editor and 
code are on different computing devices. 
[0007] Databases and database programs con?gured to 
manage the databases are commonly used to store and access 
data. Sometimes this data is used by computer programs 
external to database programs. For example, an external pro 
gram may use a database program to retrieve data that is then 
operated on by the external program. Database programs may 
also include “database stored procedures” Which are func 
tions prepared by a user of the database program to operate on 
a database. Database stored procedures are limited to operat 
ing on stored data and are differentiated from other types of 
computer programs in that these procedures are run under the 
control of (e. g., Within) the database program rather than 
under direct control of an external operating system. 
[0008] Compiled code is typically executed using a com 
mand line that includes a name of the compiled code, e.g., a 
program name, and optionally a path to the compiled code. 
This command line is optionally represented by a graphical 
icon in a graphical user interface. A command line optionally 
further includes parameters, sometimes referred to as 
sWitches, that are used as input to the compiled code and may 
be used to control operation of the compiled code. For 
example, the DOS command line “CD lib” includes a pro 
gram identi?er “CD” and a parameter “lib.” The program 
identi?er is used to identify compiled code, Which in this case 
is con?gured for changing a ?le directory. The parameter is 
used to pass, to the compiled code, an identity of the directory 
to change to. 
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[0009] Compiled code is optionally accessed over a com 
puter netWork, such as the intemet, using a universal resource 
locator (URL). For example, the URL WWW.xsevo.com login. 
esp may be used to execute a login program hosted at xsevo. 
com. The URL may also be used to pass parameters to a 
program. For example, the URL WWW.xsevo.com/login. 
esp?lvl:high may be used to pass a value of “high” for a 
parameter “lvl” to the program login.esp. URLs and com 
mand lines may, thus, be used to provide parameters to pre 
viously established compiled code. 

SUMMARY 

[0010] Various embodiments of the invention comprise a 
computing architecture in Which executable code, for execu 
tion external to a database program, is stored Within records of 
a database. The executable code is retrieved from the database 
at the time of execution. This executable code typically 
includes compiled code that is ready for execution on an 
operating system. In comparison to the prior art, the execut 
able code is managed and accessed via the database program 
rather than merely via a ?le system. 
[0011] Storage of executable code Within the records of a 
database provides a variety of advantages, some of Which are 
provided as examples herein. For example, the code may be 
easier to manage in a database than a ?le system. The execut 
able code can be stored With a greater degree of granularity 
than Would normally be practical using a ?le system. In some 
embodiments, executable code is stored at a granularity such 
that individual functions are located in different data records 
of the database. In some cases this alloWs for the executable 
code to be managed, modi?ed or otherWise manipulated at the 
function level rather than at the ?le level. 
[0012] During execution of a computer program, database 
queries are used to retrieve the stored code from the database. 
The retrieved code is then executed external to the database 
and supported by the operating system. The code may be 
executed one part at a time, each part being separately 
retrieved from the database. Queries are optionally used to 
facilitate conditional program How. For example, a CASE 
statement that uses a label to direct program How betWeen a 
number of alternative paths may be implemented by a data 
base query that uses the label as a query parameter. 
[0013] Compiled code to be executed is optionally selected 
using a command including a command line or universal 
resource locator. For example, objects Within a universal 
resource locator may be used in forming queries on the data 
base of compiled code. The universal resource locator can 
thus be used to select individual data records including par 
ticular code desired by a user. In some embodiments, objects 
Within a command are used to directly map to data records. 
Some embodiments of the invention include logic con?gured 
to parse a command line or universal resource locator. This 
logic may be further con?gured to interpret a grammatical 
structure of the command. 
[0014] Multiple instances of compiled code, source code 
and/or other information are optionally stored Within the 
database of compiled code. These instances may include dif 
ferent versions, have different functionality, include develop 
ment and production versions, be related to different security 
levels, be associated With different human languages, and/or 
the like. Database management logic and queries executed 
thereon may be used to facilitate instance management. 
[0015] The ability to access different parts of computer 
program by accessing individual data records in Which these 
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different parts are stored may allow for external control or 
execution of these different parts. For example, an external 
scheduling program may be used to schedule execution of a 
subset of a computer program by executing compiled code 
stored in one or more of the data records according to a 
schedule. 

[0016] Various embodiments of the invention include a sys 
tem comprising: a computing device; operating system logic 
con?gured to run on the computing device and stored on a 
computer readable media of the computing device; a database 
stored on a computer readable media and including data 
records con?gured to store compiled code of a computer 
program; database management logic con?gured for access 
ing the database; and code execution logic con?gured to 
retrieve the compiled code from the data records by executing 
one or more queries on the database management logic, and to 
execute the retrieved code on the operating system logic. 

[0017] Various embodiments of the invention include a 
method comprising: receiving a request to execute a com 
puter program; executing a ?rst query to identify a ?rst data 
base record, of a database, in Which a subset of compiled code 
of the computer program is stored. retrieving ?rst code from 
the identi?ed ?rst database record as a result of the ?rst query; 
providing the retrieved ?rst code to an operating system for 
execution; generating a second query based on a result of the 
execution of the retrieved ?rst code; using the generated 
second query to identify a second database record, of the 
database, in Which compiled code of the computer program is 
stored; retrieving the compiled code from the second database 
record as a result of the second query; and providing the 
retrieved compiled code to the operating system for execu 
tion. 

[0018] Various embodiments of the invention include a 
method comprising: receiving source code of a computer 
program, the source code comprising a plurality of functions; 
compiling the plurality of functions, the compiled functions 
being con?gured for execution on an operating system; stor 
ing each of the compiled plurality of functions in a separate 
database record; and indexing each of the separate database 
records using an identi?er of the function stored in the data 
base record, the identi?ers being con?gured to select mem 
bers of the plurality of functions according to program How 
logic. 
[0019] Various embodiments of the invention include a sys 
tem comprising: a computing device; a database stored on a 
computer readable medium and including data records con 
?gured to store compiled code of a computer program; data 
base management logic con?gured to access the database; 
code execution logic con?gured to retrieve the compiled code 
from the data records by executing one or more queries on the 
database management logic, and to execute the retrieved code 
on the operating system logic; and command interpretation 
logic stored on a computer readable medium and con?gured 
to generate the one or more queries by interpreting a com 
mand. 

[0020] Various embodiments of the invention include a 
method comprising: receiving a command comprising a com 
mand line or a universal resource locator; parsing the com 
mand to generate a plurality of database queries; retrieving 
compiled code from a plurality of data records Within a data 
base using the plurality of database queries, different parts of 
the compiled code being stored in different members of the 
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data records; and executing the retrieved compiled code 
external to the database in response to receiving the com 
mand. 

[0021] Various embodiments of the invention include a 
method comprising: reading a ?rst object Within a received 
command line or universal resource locator; identifying the 
?rst object as a prede?ned pre?x con?gured to characteriZe 
types of one or more other objects Within the received com 
mand line or universal resource locator; reading a second 
object With the received command line or universal resource 
locator; and identifying the second object as a map to a data 
record Within a database, the data record including compiled 
code con?gured to be executed in response to receiving the 
received command line or universal resource locator. 

[0022] Various embodiments of the invention include a sys 
tem comprising: a computing device; operating system logic 
con?gured to execute computer programs on the computing 
device; a database stored on a computer readable medium and 
including a ?rst data record, a second data record and a third 
data record; code management logic con?gured to store a ?rst 
compiled code in the ?rst data record, to store a second 
compiled code in the second data record and to store a third 
data record in the third data record, the ?rst compiled code 
and the second compiled code comprising different parts of a 
computer program, the second compiled code and the third 
compiled code comprising different instances of a part of the 
computer program; database management logic con?gured to 
access the database; and code execution logic con?gured to 
select one of the different instances of the compiled code and 
to retrieve the selected instance of the compiled code from the 
data records by executing one or more queries on the database 
using the database management logic, and to execute the 
retrieved instance on the operating system logic. 
[0023] Various embodiments of the invention comprise a 
computer readable medium having stored thereupon: logic 
con?gured to receive a code of a computer program; logic 
con?gured to divide the code into a plurality of parts; logic 
con?gured to store the plurality of parts, each in a separate 
record of a database; logic con?gured to modify a member of 
the plurality of parts to produce a modi?ed instance of the 
member from an original instance of the member; logic con 
?gured to store the modi?ed instance in the database; and 
logic con?gured to alternatively select the original instance or 
the modi?ed instance using a database query. 

[0024] Various embodiments of the invention include a 
method comprising: receiving a code of a computer program; 
dividing the code into a plurality of parts; storing the plurality 
of parts, each in a separate record of a database; modifying a 
member of the plurality of parts to produce a modi?ed 
instance of the member from an original instance of the mem 
ber; storing the modi?ed instance in the database; altema 
tively selecting the original instance or the modi?ed instance 
using a database query; and optionally executing the selected 
instance. 

[0025] Various embodiments of the invention include a sys 
tem comprising: a computing device con?gured to execute a 
computer program using operating system logic; a database 
stored on a computer readable media and including data 
records con?gured to store compiled code of the computer 
program as separate parts; database management logic con 
?gured for accessing the database; and scheduling logic 
external to the computer program and con?gured to request 
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execution of a subset of the separate parts on the computing 
device according to a schedule. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIG. 1 illustrates a computing system, according to 
various embodiments of the invention. 
[0027] FIG. 2 illustrates a data structure, according to vari 
ous embodiments of the invention. 
[0028] FIG. 3 illustrates a distributed computing system, 
according to various embodiments of the invention. 
[0029] FIG. 4 illustrates methods of executing a computer 
program, according to various embodiments of the invention. 
[0030] FIG. 5 illustrates methods of creating and modify 
ing a computer program, according to various embodiments 
of the invention. 
[0031] FIG. 6 illustrates a method of interpreting a com 
mand using the computing system of FIG. 1, according to 
various embodiments of the invention. 
[0032] FIG. 7 illustrates a method of parsing a command, 
according to various embodiments of the invention. 
[0033] FIG. 8 illustrates a method of storing multiple 
instances of computing code, according to various embodi 
ments of the invention. 

DETAILED DESCRIPTION 

[0034] In various embodiments, the invention includes a 
computing device on Which a computer program is stored 
Within a database, systems and methods of storing and modi 
fying the computer program, systems and methods of execut 
ing the computer program, and other features discussed 
herein. The stored computer program includes compiled code 
as Well as optionally data, scripts, mark-up language, images, 
source code, or the like. The computer program is optionally 
stored at a granularity Wherein individual functions are store 
in separate data records. The computer program is executed 
by retrieving the stored compiled code from the database at 
the time of execution. In some instances the computer pro 
gram is part of an internet based application con?gured to be 
accessed, modi?ed and/ or executed though a broWser. 
[0035] The compiled code is object code or byte code that 
has been parsed and converted from a human-readable source 
code form so as to be more ef?ciently executed by a softWare 
interpreter. Byte code may be executed by a virtual machine 
(e. g., interpreter) or it may be further compiled to machine 
code. Using byte code a computer program may be executed 
in tWo phases, ?rst compiling source code into byte code, and 
then passing the byte code to a virtual machine. Such virtual 
machines are portable and exist for popular programming 
languages such as C, Java, Python, PHP (Hypertext Prepro 
cessor), Forth and Tcl (Tool Command Language). Other 
examples of byte code include code of the BCPL program 
ming language, p-code of UCSD Pascal, Scheme 48, CLISP, 
CMUCL, Microsoft .NET Common Intermediate Language, 
among others. Object code is a representation of source code 
that has been generated by a compiler or assembler. This code 
may include binary instructions (machine code), data for use 
by the code, program symbols, relocation information, 
debugging information, and, or the like. The compiling of 
object code or byte code typically includes performing syntax 
checks on source code andparsing the source code at least one 
time to generate the object or byte code. 
[0036] FIG. 1 illustrates a Computing System 100, accord 
ing to various embodiments of the invention. Computing 
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System 100 is con?gured for the preparation, storage and/or 
execution of computer programs. As is further described 
herein, Computing System 100 is optionally a distributed 
system comprising a plurality of discrete devices con?gured 
to communicate together. Computing System 100 comprises 
at least one Computing Device 110. Computing Device 110 
includes hardWare such as a processor, memory and input/ 
output con?gured to execute a computer program. In various 
embodiments Computing Device 110 comprises a server, a 
personal computer (PC), a Workstation, a portable computing 
device, or the like. 

[0037] Computing Device 110 is optionally connected to 
other computing devices via a NetWork 120. NetWork 120 
may include the internet, a Wide area network, a local area 
network, or the like. For example, in some embodiments 
Computing Device 110 includes a server con?gured to 
execute a computer program, the output of Which is commu 
nicated over the internet and presented to a user Within a 
broWser. NetWork 120 may also be con?gured to facilitate 
communication betWeen various distributed elements of 
Computing System 100. 
[0038] Computing System 100 further comprises Operat 
ing System Logic 130. Operating System Logic 130 is option 
ally stored on a computer readable media Within Computing 
Device 110 and is con?gured to run on Computing Device 
110 so as to support the execution of obj ect code or byte code 
on Computing Device 110. Operating System Logic 130 is 
optionally further con?gured to support a ?le system on Com 
puting Device 110. Operating System Logic 130 may 
include, for example, LINUX, UNIX, BSD Unix, Mac OS X, 
HPUX, Solaris, Microsoft WindoWs, or the like. 
[0039] Computing System 100 further comprises a Data 
base 140. Database 140 is typically a relational database 
stored on computer readable media and may be stored on 
Computing Device 110 or on some other computing device 
Within Computing System 100. Database 140 comprises data 
records con?gured to store compiled code of a computer 
program. Data records Within Database 140 are optionally 
also con?gured to store data on Which the computer Will 
operate, con?guration data related to the computer program, 
non-compiled computing instructions, and/or the like. For 
example, non-compiled computing instructions stored in data 
records of Database 140 may include scripts, mark-up lan 
guage instructions, source code, code con?gured to be inter 
preted in a text format, or the like. Compiled and non-com 
piled computing instructions may be stored in the same and/ 
or different data records. In some embodiments, Computing 
System 100 comprises an instance of Database 140 con?g 
ured to store compiled code and a similar database con?gured 
to store related source code. The logical division of compiled 
code among different data records may be similar to the 
division of source code among database records. Further 
details of Database 140 are described elseWhere herein, for 
example With respect to FIG. 2. 
[0040] Database 140 is typically managed by Database 
Management Logic 150 installed on the same computing 
device as Database 140. Database Management Logic 150 is 
con?gured to access (e.g., read or Write) records Within Data 
base 140 using queries. Database Management Logic 150 
may also be con?gured to control access to Database 140, to 
de?ne tables of data records Within Database 140, to log 
operations on Database 140, and/or to perform other func 
tions commonly available from database management tools. 
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Database 140 optionally is con?gured to store compiled code 
of more than one computer program. 

[0041] Computing System 100 further includes Code 
Execution Logic 160. Code Execution Logic 160 is con?g 
ured to retrieve the compiled code from the data records by 
executing one or more queries through Database Manage 
ment Logic 150, and to execute the retrieved code using 
Operating System Logic 130. Code Execution Logic 160 may 
be stored on Computing Device 110 or on some other com 
puting device Within Computing System 100. 
[0042] More speci?cally, Code Execution Logic 160 is 
con?gured to formulate queries that are con?gured to retrieve 
a next required stored piece of compiled code. For example, 
When a computer program is ?rst executed, Code Execution 
Logic 160 may be used to formulate a query con?gured to 
identify a data record Within Database 140 that includes code 
of an entry point of the computer program. This query may 
include an identi?er of the program as Well as a parameter 
indicating that the entry point is required. The results of this 
query comprise the entry point code Which is then passed to 
Operating System Logic 130 for execution. Code Execution 
Logic 160 is thenused to formulate a second query con?gured 
to retrieve the next code to be retrieved from Database 140 for 
execution on Operating System Logic 130. The second query 
may be formulated after the ?rst query is formulated and/or 
may be formulated after the ?rst code is executed. 
[0043] The second query may be formulated shortly after 
the ?rst query if the program How folloWing the code 
retrieved by the ?rst query is known. The program How is the 
order in Which code Will be executed. Program How may be 
varied using, for example, conditional branching statements 
Within the computer program. These conditional branching 
statements include, for example, IF statements, WHILE state 
ments, CASE statements, or the like. If the computer program 
includes a conditional branching statement, the contents of 
the second query may be dependent on results of executing 
the code retrievedusing the ?rst query. In some embodiments, 
therefore, it may not be possible to formulate the second 
query until after the code of the ?rst query is ?nished execut 
mg. 
[0044] Sometimes conditional branching statements 
include a label to Which program How should jump. In sys 
tems of the prior art, this label may be converted to a pointer. 
In some embodiments, the label is used as a parameter in the 
second query. Within the query, this label is used by Data 
Management Logic 150 to identify the data record in Which 
the next code to be executed is stored. As a result of this 
feature, the querying capabilities of Database Management 
Logic 150 may be used to control program How Within the 
executed program. This may result in several advantages. For 
example, a neW option (program How destination) may be 
added to a conditional branching statement by adding an 
appropriate data record to Database 140 and indexing the 
added data record using a label to be included in a query by 
Code Execution Logic 160. In various embodiments, param 
eters included in queries are received by Code Execution 
Logic 160 from a user, from a command line, from a con?gu 
ration ?le, from an examination of available hardWare, 
retrieved from a database, Web request data, and/ or another 
computer program. 
[0045] Code Execution Logic 160 may be con?gured to 
formulate and execute further queries, folloWing the second 
query, having similar characteristics. This process may be 
repeated until program termination. 
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[0046] Computing System 100 optionally further includes 
Code Compilation Logic 170 con?gured to generate the com 
piled code from source code. Code Compilation Logic 170 is 
optionally a standard compiler con?gured for compiling 
source code to byte or object code. Code Compilation Logic 
170 is alternatively a customiZed compiler con?gured to com 
pile source code to byte or object code, and to output the 
source code in a piecemeal form including pieces of compiled 
code that are of appropriate scope for storage in Database 
140. For example, Compilation Logic 170 may divide the 
compiled code into parts at the function (procedure) level, a 
functional level, by class de?nition, or into other logical ele 
ments. In some embodiments, the compiled code is divided 
into parts based on program How Within the computer pro 
gram. In these embodiments, the compiled code may be 
divided at points Where jumps to labels Within the code are 
made. In some embodiments, Code Compilation Logic 170 is 
con?gured to automatically compile received source code 
and then store the compiled code in Database 140. Code 
Compilation Logic 170 may be stored in Computing Device 
110 or some other computing device of Computing System 
100. In some embodiments, Code Completion Logic 170 is 
con?gured to store de?nition code for a class in a data record, 
or alternatively store each class method of a class in a separate 
data record. 

[0047] Computing System 100 optionally further includes 
Code Management Logic 180 con?gured for modifying and 
otherWise manipulating the compiled code. In some embodi 
ments Code Management Logic 180 is con?gured for a user 
to access source code, retrieve the accessed source code, edit 
the source code, compile the source code using Code Com 
pilation Logic 170, and/or store the compiled source code in 
Database 140. Code Management Logic 180 typically uses 
Database Management Logic 150 for accessing, retrieving, 
and storing compiled code in Database 140. Database Man 
agement Logic 150 optionally furtheruses Database Manage 
ment Logic 150 (or an instance thereof) to access source code 
stored in Database 140 or another database. 

[0048] Code Management Logic 180 is optionally con?g 
ured for use Within a Web broWser. For example, Code Man 
agement Logic 180 may be con?gured to communicate With 
Database Management Logic 150 and/or Code Compilation 
Logic 170 via the intemet. In some embodiments, Code Man 
agement Logic 180 is con?gured to access both compiled 
code and source code using one or more instances of Database 
Management Logic 150. For example, if the source code is 
stored in a database, Code Management Logic 180 may use 
queries to access this source code. The source code may be 
stored in a single record or stored in multiple records in a 
piecemeal fashion. In embodiments Wherein the source code 
is stored in multiple records, Code Management Logic 180 is 
optionally con?gured to either present one piece of source 
code to a user at a time or several pieces of source code to a 

user at the same time. When several pieces of source code are 
presented to the user at the same time, the results of queries to 
the database including the source code may be appended 
together such that the source code is presented as a continuous 
body of human-readable text. Code Management Logic 180 
is optionally con?gured to present the source code to a user 
Within an editing environment so that the source code can be 
modi?ed by the user. 

[0049] If the source code is edited, Code Management 
Logic 180 is con?gured to store the edited source code. This 
storage may be in a ?le or in a database. Code Management 
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Logic 180 is further con?gured to compile the edited source 
code and store the compiled source code in Database 140. The 
source code may be compiled in its entirety or in a piecemeal 
fashion. For example, if only one piece of source code Was 
retrieved from a database and edited, then only this piece of 
source code may be recompiled and stored, in the compiled 
form, in Database 140. 
[0050] Computing System 100 optionally further includes 
Command Interpretation Logic 190 con?gured to interpret a 
received command. Command Interpretation Logic 190 may 
be stored on a computer readable media Within Computing 
Device 110 and is optionally included in Code Execution 
Logic 160 and/or Code Management Logic 180. Command 
Interpretation Logic 190 is con?gured to receive a command 
and process this command for execution of executable code. 
The received command may include a command line or a 
universal resource locator and typically includes a plurality of 
interpretable objects. 
[0051] Code Management Logic 180 is optionally con?g 
ured for managing different instances of compiled code, 
source code or other information discussed herein, Within the 
records of Database 140. For example, a ?rst version of com 
piled code may be stored in a ?rst record and a second version 
of the compiled code may be stored in a second record. The 
records optionally include a ?eld con?gured for storing infor 
mation that can be used to differentiate betWeen the tWo 
instances. This ?eld may include a version identi?er, a pass 
Word, a date, a debug ?ag, a broWser identity, a label, a 
database issued unique ID (e.g., an integer), a human-read 
able description, and/or the like. 

[0052] In some embodiments, different instances of code 
differ by a change made by a user. For example, a user may 
edit source code and store the original version in a ?rst record 
and store the neW version in a second record. In some embodi 
ments, different instances of code differ in the Way they Were 
compiled. For example, one instance may include debugging 
information for use in a development mode and one instance 
may lack the debugging information as Would be desired in a 
production mode. In some embodiments, different instances 
of code differ in a manner relating to security levels or privi 
leges. For example, different instances may be selected 
depending on Whether a user is logged on, a passWord, an 
identity and/or privileges of a user, a netWork security proto 
col, an internet protocol address, a MAC address, and or the 
like. In some embodiments, different instances of code differ 
in the human languages they are associated With. For 
example, one instance may be con?gured to parse english 
characters and another instance may be con?gured to parse 
chinese characters. Instances may differ in other types of 
functionality, e.g., in hoW calculations are made, in features 
offered to a user, in an interface style, in broWsers they sup 
port, in hardWare they support, and/or the like. 
[0053] Code Management Logic 180 is optionally further 
con?gured to manage multiple instances of information other 
than code in different records of Database 140. For example, 
different instances of con?guration data, style sheets, display 
text, may be stored in different records. These instances may 
be selected based on available hardWare, a broWser type, a 
preferred human language, and or the like. For example, a 
particular instance of con?guration data may be selected 
responsive to information received regarding available hard 
Ware, a target operating system, user preferences, and/or the 
like. 
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[0054] In some embodiments, instances of different parts of 
a computer program are logically grouped into an instance 
set. An instance set is a plurality of instances that are con?g 
ured to operate together. For example, if a computer program 
includes a plurality of parts and some of these parts are 
modi?ed, the modi?ed parts may be dependent on each other. 
Using an original instance of a ?rst part in combination With 
a modi?ed instance of a second part may result in an error. In 
some embodiments, Code Management Logic 180 is con?g 
ured to group instances that are modi?ed during the same 
event into an instance set. This grouping is optionally auto 
matic. The records of Database 140 optionally include a ?eld 
con?gured to store one or more tags identifying membership 
in an instance set. An instance may be a member of more than 
one instance set. An instance set may be selected using a 
pre?x or a map, discussed elseWhere herein. 

[0055] In some embodiments, Code Management Logic 
180 is con?gured to use features of Database Management 
Logic 150 to help manage various instances. For example, an 
event logging feature included in Database Management 
Logic 150 is optionally used to track instances Within Data 
base 140. In another example, a rollback feature included in 
Database Management Logic 150 may be used to restore 
previous instances. 
[0056] The ability to execute, store and manipulate parts of 
a computer program at more granular level than is possible in 
the prior art may have numerous advantages. For example, if 
tWo different versions of a computer program are needed 
then, in the prior art, then tWo copies of a source ?le and an 
executable ?le are kept. If the differences betWeen the ver 
sions of the computer program occur in just one or tWo func 
tions, then in some embodiments of the invention multiple 
instances of only these functions must be stored. 
[0057] Some embodiments of the invention include a 
Scheduling Logic 185. Scheduling Logic 185 is con?gured to 
alloW execution of functions of a computer program accord 
ing to a schedule. Scheduling Logic 185 may be used to 
schedule this execution on a ?lnction-by-?lnction basis. For 
example, Scheduling Logic 185 may send a request to Code 
Execution Logic 160 to request execution of a particular 
function stored in a record of Database 140. This is optionally 
done Without executing any other parts of a computer pro 
gram of Which the function is a part. Scheduling Logic 185 
may be executed on a database server, a Web server, a client 
device, or the like, and may be executed on a device separate 
from Database 140 or Computing Device 110. 

[0058] Interpretable objects Within a command may 
include, for example, a prede?ned pre?x, a map to Database 
140, and/or static values.A prede?ned pre?x is an object used 
to characteriZe sub sequent objects. For example, a prede?ned 
pre?x may be used to indicate that the next three objects 
Within the command should be treated as a map and tWo 
values, or some other combination of objects. An object 
speci?ed by a prede?ned pre?x may be another prede?ned 
pre?x. This results in a hierarchical relationship betWeen 
objects Within the command. The use of prede?ned pre?xes 
also alloWs the command to be interpreted as a grammatical 
structure. E.g., a structure in Which the interpretation of 
objects can be dependent on other objects Within the com 
mand, rather than merely a static template. In some embodi 
ments, the grammatical structure alloWs a command to 
include phrases of related objects. 
[0059] A map object is an object that maps to a data record 
Within Database 140. In various embodiments, a map object 
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includes an index to a particular data record and/or may be 
used to select a plurality of data records. Because a map object 
maps to one or more data records Within Database 140, the 
map object may be used to select particular executable code 
for execution. For example, a map object may be passed to 
Code Execution Logic 160 for inclusion in a query. The 
passed map object may be con?gured to select one of a 
plurality of alternative functions for execution. In some 
embodiments, a map object may also serve as a prede?ned 
pre?x. For example, a map object may be used to select data 
records Within Database 140 and also to characterize subse 
quent objects Within a command. A value object includes a 
static value such as a string, character, integer, ?oating point 
number, or any other simple or compound data type. A map 
object may include database references that establish a many 
to-many relationship betWeen a set of maps and compiled 
code stored in Database 140. A map object may map to a data 
record that includes a stored map object. This stored map 
object may map betWeen identi?ers and compiled code stored 
in Database 140. 
[0060] The use of various objects With a command is illus 
trated by an example using the universal resource locator 
“http://xsevo.com/itemA/l/itemB/2/edit_production.” This 
command includes protocol information “http,” and a string 
“xsevo.com” convertible to an intemet protocol (IP) address. 
This command further includes 5 objects that are interpreted 
by Command Interpretation Logic 190. These objects may be 
interpreted in a v variety of different Ways responsive to any 
prede?ned pre?xes that may be included among the objects. 
[0061] For example, “itemA” may be a prede?ned pre?x 
that speci?es that one value object should folloW, a prede?ned 
pre?x that speci?es that a value object and a second pre 
de?ned pre?x should folloW, or a prede?ned pre?x that speci 
?es that three value objects should folloW. The prede?ned 
pre?x may specify the data type of a value object. For 
example, “itemA” may specify that the ?rst value object “1” 
is to be treated as an integer and the second value object 
“itemB” is to be treated as a string. The objects de?ned by a 
prede?ned pre?x are considered a grammatical phrase of that 
prede?ned pre?x. 
[0062] If the object “itemB” is also a prede?ned pre?x it 
may be part of the grammatical phrase of “itemA” or the start 
of second independent grammatical phrase. When a second 
prede?ned pre?x is part of a grammatical phrase de?ned by a 
?rst prede?ned pre?x a hierarchical relationship betWeen the 
prede?ned pre?xes exists. The second prede?ned pre?x and 
any objects de?ned by the second object may be considered 
daughters and/or granddaughters of the ?rst prede?ned pre 
?x. 
[0063] In some embodiments a prede?ned pre?x includes a 
mixture of data type designations and other objects. For 
example, a prede?ned pre?x may include a data type desig 
nation for another object Within a command and also a static 
value, a map, or some another prede?ned pre?x. In one 
embodiment a prede?ned pre?x includes a ?rst string type 
designation, an integer type designation, a static Boolean, and 
a map. 

[0064] Typically, Command Interpretation Logic 190 is 
con?gured to parse a command by considering one object at 
a time and treating each object as a function of any previously 
considered prede?ned pre?xes. A prede?ned pre?x is typi 
cally de?ned before receipt of a command, for instance, by a 
user such as a programmer. Prede?ned pre?xes may be stored 
in a location accessible to Command Interpretation Logic 
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190. Command Interpretation Logic 190 is con?gured to 
compare objects Within a command With these stored pre 
de?ned pre?xes. 
[0065] In some embodiments, When an object Within a 
command is not recognized as a prede?ned pre?x, and is not 
an object characterized by a prede?ned pre?x, then the object 
is considered to be a map. For instance, in the example uni 
versal resource locator discussed above the object “edit_pro 
duction” may be a map to a data record Within Database 140. 
As a map, “edit_production” is passed to Code Execution 
Logic 160 Where the object is used to generate a query. This 
query is then applied to Database 140 using Database Man 
agement Logic 150. In some embodiments, a map is used 
directly in a query as a search term. In the example discussed 
above, the map “edit_production” may map to compiled code 
con?gured for editing source code in a production mode. An 
alternative map, such as “edit_development” may map to 
compiled code con?gured for editing source code in a devel 
opment mode. The objects “itemA,” “l,” “itemB,” and “2” 
could be used to identify the source code to be edited, version 
information, access requirements, editor options, login infor 
mation, or the like. 

[0066] In some embodiments, map objects and/ or pre 
de?ned pre?xes are of tWo general kinds. Objects of a ?rst 
kind are con?gured to be used in an exact match comparison, 
While objects of a second kind are con?gured to be used as a 
regular expression. A regular expression is a ?exible means of 
identifying objects, such as text strings. For example, a regu 
lar expression “edit\d” includes a Wildcard character “\d” and 
may be used to match text strings “editl ”, “edit2”, or the like. 
A regular expression may be used in a received command line 
or universal resource locator, in a stored prede?ned pre?x, or 
in a data record. A regular expression may be contrasted With 
an exact expression, Which is an expression that is con?gured 
for making an exact match. 

[0067] A regular expression may be con?gured to be com 
pared With an entire command line or an entire universal 
resource locator. Alternatively, a regular expression may be 
con?gured to be compared With a subset of a command line or 
universal resource locator. For example, a regular expression 
may be matched With a single object or a grammatical phrase 
Within a command. A regular expression is optionally used to 
separate an object received as part of a command into tWo 
parameters. For example, a received object “edit6” may be 
matched to a prede?ned pre?x “edit\d”. In this case, the “edit” 
and the “6” of the received object may be separated and used 
independently. Speci?cally, a map “edit(?P<Id>\d) can be 
used to pass a parameter Id:6 to target code When matched 
against the string “edit6”. Among other advantages, this may 
alloW for easy reference to several different versions of a 
compiled code to Which the “edit” object is mapped. 
[0068] Command Interpretation Logic 190 is optionally 
con?gured for the inheritance of attributes betWeen elements 
of a received command. For example, parsing of the com 
mand may be vieWed as a parse tree and attributes may be 
inherited (up and/or doWn) this tree. Values in a child object 
may override values set in a parent object, or vice-versa. For 
example, a command comprising/itemA itemB/edit_produc 
tion,” Where itemA and ItemB are each pre?xes and edit_ 
production is a map, may use the pre?xes itemA and itemB to 
each set one or more parameters Which are passed to edit_ 
production. One or more of the parameters set by itemA may 
be overridden by itemB. ItemB may override a subset of the 
parameters set by itemA. 
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[0069] Command Interpretation Logic 190 is optionally 
distributed among several parts of Computing System 100. 
For example, part of Command Interpretation Logic 190 may 
be included in Code Execution Logic 160 and part of Com 
mand Interpretation Logic 190 may be included in Code 
Management Logic 180. 
[0070] FIG. 2 illustrates a Data Structure 200 as may be 
included in Database 140, according to various embodiments 
of the invention. Data Structure 200 comprises a plurality of 
Records 210, individually labeled 210A, 210B, . . . 210N. 
Data Structure 200 may include any number of Records 210. 
Each of Records 210 comprises a plurality of Data Fields 220, 
individually labeled 220A, 220B, . . . 220N. Each of Records 
210 may include more or feWer Fields 220 than illustrated in 
FIG. 2. These Fields 220 are accessible, readable and Writable 
using queries executed by Database Management Logic 150. 
Typically, several instances of Data Structure 200 are 
included in Database 140. Each of Data Structure 200 is 
optionally stored in a different ?le. The order of Data Fields 
220 illustrated in FIG. 2 may be varied in alternative embodi 
ments. 

[0071] In an exemplary embodiment, a Field 220A is con 
?gured to store a record index value. The index value is 
typically a unique identi?er con?gured to identify a particular 
data record. The index value is optionally used as a label to 
control program How. A Field 220B is con?gured to store a 
piece of executable code or source code of a computer pro 
gram. As discussed elseWhere herein, this code may be stored 
on a line-by-line basis, on a function basis, on a functional 
basis, on a basis based on program How, or some other basis 
for dividing the computer program into separate pieces. 
[0072] An optional Field 220C is con?gured to store a data 
or function type. This type may be the type of a value (or 
object) expected by the code stored in Field 220B, or the type 
of a value (or object) returned by the code stored in Field 
220B. 

[0073] An optional Field 220D is con?gured to store data 
on Which the code stored in Field 220B is con?gured to 
operate on. For example, Data Field 220D may include con 
stants for use by the stored code. 
[0074] Records 210 may include a Wide variety of addi 
tional ?elds, represented in FIG. 2 by Field 220N. One or 
more Fields 220N may include ?elds con?gured to store: 
further labels con?gured to control program How, a label (or 
index vale) of a subsequent piece of code, a version identi?er 
of the code stored in Field 22B, con?guration information, 
mapping information, scheduling information, a human read 
able description or explanation of the code, organiZation 
information for an editor, or the like. 

[0075] Database 140 is typically stored in one or more 
tables each including an instance of Data Structure 200. 
These tables are optionally combined using a JOIN instruc 
tion or the like. For example, in some embodiments code is 
store in a ?rst database table that includes function types, 
function names, function parameters and default data, a sec 
ond table that includes source code for each instance of a 
function, and a third table that includes compiled byte code 
(or the like) of each function instance. 
[0076] FIG. 3 illustrates distributed embodiments of Com 
puting System 100. In these embodiments Computing Sys 
tem 100 is divided into, for example, a Management Server 
305 and a Database Server 310. Management Server 305 
includes Operating System Logic 130, Code Execution Logic 
160, and optionally Code Compilation Logic 170 and Code 
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Management Logic 180. Database Server 310 includes Data 
base 140 and Database Management Logic 150. Management 
Server 305 and Database Server 310 are con?gured to com 
municate With each other through part of NetWork 120, for 
example a Local Area NetWork 120A. Management Server 
305 is optionally con?gured to communicate With more than 
one instance of Database Server 310. Each of these instances 
may be con?gured to support one or more different computer 
programs. In some embodiments, one instance of Database 
140 is treated as a master database and other instances of 
Database 140, optionally stored on separate devices, are 
treated as slave databases. For example, the master database 
may be considered the mo st current state of the data While the 
slave databases are reproductions of the master. 
[0077] Management Server 305 is further con?gured to 
communicate With one or more Clients 315, referred to herein 
as Client 315A, Client 315B, Client 315C, etc. This commu 
nication may be through another part of NetWork 120, for 
example Internet 120B. In some embodiments, Management 
Server 305 is con?gured to be accessed by users of clients via 
an internet BroWser 320, e.g., Internet Explorer or Firefox. 
This access may include execution of computer programs 
stored in Database 140 and/or development and modi?cation 
of these computer programs. 
[0078] FIG. 4 illustrates methods of executing a computer 
program, according to various embodiments of the invention. 
As described elseWhere herein, the computer program is 
executed by retrieving executable code from a database, and 
executing this retrieved code on an operating system external 
to the database. These methods may be performed using 
Computing System 100, optionally in response to communi 
cations received from Clients 315. The steps illustrated in 
FIG. 4 may be performed in alternative orders. 
[0079] In a Receive Request Step 410 a request to execute 
a computer program is received by Computing System 100. 
This request may be received from another computing device, 
from a user of Management Server 305 or from a user of one 
of Clients 315. In some embodiments the request is received 
via BroWser 320, includes a universal resource locator 
(URL), and/ or is communicated via HTTP, is communicated 
via TCP/IP, and/or is provided using a POST operation. In 
addition to information identifying the computer program, 
the request optionally includes other data such as security 
information, con?guration data, version information, 
uploaded ?le data, an image, video, or the like. 
[0080] In an Execute Query Step 415 a query is provided to 
Database Management Logic 150. This query is con?gured to 
retrieve a subset of the compiled code of the computer pro 
gram from one of Records 210 Within Database 140. The 
query may be a predetermined query or may be con?gured in 
response to data received as part of the request. 
[0081] In a Retrieve Code Step 420 the execution of the 
query executed in Execute Query Step 415 results in the 
retrieval of a ?rst piece of code from Database 140. This ?rst 
piece of code is a subset of the code of the computer program. 
As discussed elseWhere herein, the retrieved code may be a 
single function, a single functional unit, a block of code 
betWeen conditional branches in a program How, a single line 
of code, or other division of the total code of the computer 
program. 
[0082] If the retrieval of code in Retrieve Code Step 420 
fails, e.g., if the code is not available, then in an optional 
Generate Code Step 425 the compiled code is generated from 
source code using Code Compilation Logic 170. This gener 
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ated code is then stored in one of Records 210 of Database 
140. Generate Code Step 425 may include all or a subset of 
the total code of the computer program. If all of the code is 
generated, then different parts of the generated code are 
stored in different Records 210. 

[0083] In an optional Store Compiled Code Step 430 any 
code generated in Generate Code Step 425 is stored in one or 
more Records 210 of Database 140 using Database Manage 
ment Logic 150. Retrieve Code Step 420 is then attempted 
again. This storage may occur in an original copy of Database 
140 or a cached copy of Database 140. A cached copy is 
optionally created by Code Execution Logic 160 or other 
elements of Computing System 100. 
[0084] In a Provide Code Step 435, the executable code 
retrieved in Retrieve Code Step 420 is provided to Operating 
System Logic 130 for execution. This execution typically is 
not dependent of Database Management Logic 150. For 
example, as illustrated in FIG. 3, Operating System Logic 130 
and Database Management Logic 150 are optionally included 
on different computing devices. The code is, thus, optionally 
executed on Operating System Logic 130 remote from Data 
base Management Logic 150. 
[0085] In a Generate Query Step 440, a second query is 
generated. This query is con?gured to retrieve further code of 
the computer program from Database 140. The second query 
is optionally based on a result of the execution of the retrieved 
?rst code. For example, the execution of the retrieved ?rst 
code may generate a value that determines program How, e. g., 
the object of a subsequent IE or CASE statement. This value 
may then be included in the second query as a parameter. 

[0086] In a Use Query Step 445, the generated second 
query is used to identify a second of Records 210 of Database 
140. This second of Records 210 may include compiled code 
of the computer program, other executable code, non-com 
piled code, data, scripts, mark-up language, images, source 
code, and/ or the like. 

[0087] In a Receive Code Step 450, executable code is 
received from the second database record as a result of the 
second query. This code is received by a computing device 
including Operating System Logic 130, for example Manage 
ment Server 305. The executable code is optionally received 
via Network 120. 

[0088] In a Provide Code Step 455, the executable code 
received in Receive Code Step 445 is provided to Operating 
System Logic 130 for execution. This execution is optionally 
independent of Database Management Logic 150, although 
the execution may generate a result that is later used to access 
Database 140 using Database Management Logic 150. As 
such, the Steps Generate Query 440 through Provide Code 
455 may be repeated to retrieve and execute multiple pieces of 
code from Database 140. This process may continue until the 
computer program is terminated. 
[0089] FIG. 5 illustrates methods of creating and modify 
ing a computer program, according to various embodiments 
of the invention. In these methods source code is received and 
compiled. The compiled code is stored in an indexed manner 
in multiple pieces Within Records 21 0. The method optionally 
includes further steps in Which the source code or other data 
are stored, the stored compiled code is modi?ed, the Database 
Management Logic 150 is used to provide additional features, 
and/ or the database computer program is provisioned by sup 
plying a copy of Database 140. The steps illustrated in FIG. 5 
may be performed in alternative orders. 
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[0090] In a Receive Source Code Step 510, the source code 
of a computer program is received by Computing System 100. 
The computer program may be received from a storage 
device, from another computing device via Network 120, or 
from a user entering text. The received source code typically 
includes a plurality of functions. 
[0091] In a Compile Step 515, the source code received in 
Receive source Code Step 510 is compiled using Code Com 
pilation Logic 170. This step may include generating a single 
block of compiled code or generating multiple pieces of com 
piled code divided as discussed elseWhere herein. For 
example, Code Compilation logic 170 may be used to divide 
the compiled code into pieces that can be separately stored in 
Records 210 of Database 140. For example, in some embodi 
ments, Code Compilation logic 170 is used to produce sepa 
rate pieces of compiled code based on functions or program 
How of the source code. The compiled code generated in 
Compile Step 515 is con?gured for execution on Operating 
System Logic 130 and is typically in byte code, obj ect code, 
machine code, and/ or the like. 
[0092] In a Store Step 520, the compiled code generated in 
Compile Step 515 is stored in Records 210 of Database 140. 
Each piece of the compiled code is optionally stored in a 
separate member of Records 210. If the code Was generated in 
multiple pieces in Compile Step 515 then these pieces can 
typically be stored directly. HoWever, if Compile Step 515 
results in a single block of compiled code, then Store Step 520 
includes dividing this block into separate pieces. This divi 
sion may be performed using Code Management Logic 180 
and typically includes dividing the code up on one or more of 
the basis discussed elseWhere herein. 
[0093] Store Step 520 optionally includes storing further 
information, in addition to compiled code. For example, Store 
Step 520 may include storing other executable code, con?gu 
ration code, data to be operated on by the code, data type 
information, or any of the other information discussed herein. 
[0094] In an Index Step 525, the members of Records 210 
in Which compiled code are stored are indexed. The indexing 
process is typically performed using Code Management 
Logic 180 and/or Database Management Logic 150. The 
indexing is con?gured for the identi?cation and retrieval of 
the stored compiled code and optionally other information. 
Each separately stored piece of code is typically associated 
With a unique index or set of indexes. Thus, eachpiece of code 
may be identi?ed using the indexing. In some embodiments, 
Index Step 525 includes adding labels (or other identi?ers) 
meaningful to program How to Records 210. For example, a 
label added in Index Step 525 may identify a piece of code as 
a program How destination folloWing a conditional statement. 

[0095] In an optional Store Source Step 530, the source 
code received in Receive Source Code Step 510 is stored. The 
source code is optionally stored in pieces With the compiled 
code in Database 140, or in pieces in a separate database 
having a structure similar to that of Database 140, e.g., Where 
Field 220 is used to store source code rather than compiled 
code. Alternatively, Store Source Step 530 may include stor 
ing the source code in a conventional text ?le. 

[0096] In an optional Store Con?guration Data Step 535, 
con?guration data is stored in Database 140. This con?gura 
tion data is con?gured for providing a user With alternative 
con?gurations of the computer program represented by the 
received source code. For example, in some embodiments, 
more than one set of con?guration data is stored in Database 
140, each set in a different data record. A query executed 
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using Database Management Logic 150 may then be used to 
retrieve a con?guration desired by a user or appropriate for a 
speci?c hardWare target, or the like. 

[0097] In an optional Modify Step 540, compiled code 
Within Records 210 is modi?ed. This modi?cation process 
may include altering the stored source code or receiving neW 
source code, compiling the altered or neW source code, and 
replacing compiled code stored in one or more of Records 210 
With the neW compiled source code. Modify Step 540 may be 
performed using Code Management Logic 180 to modify the 
source code, Code Compilation Logic 170 to compile the 
source code, and Database Management Logic 150 to store 
the neW compiled code in one or more of Records 210. 

[0098] Modify Step 540 is optionally performed on one 
piece of the compiled code at a time. For example, the modi 
?cation may be made to compiled code stored in only one or 
a subset of Records 210. Other compiled code, of the same 
computer program, need not necessarily be recompiled. As 
such, the modi?cation and recompiling may be limited to a 
single piece of code separated from other code on the basis of 
function, functionality, program How, or the like. In some 
embodiments Code Compilation Logic 170 is con?gured to 
operate in a production mode and a development mode. A 
greater amount of the compiled code is recompiled in the 
production mode relative to the development mode, after 
modi?cation of the code. 

[0099] In an optional Version Management Step 545, ver 
sion control of the stored compiled code, and otherparts of the 
computer program are performed using logging capabilities 
of Database Management Logic 150. For example, in some 
embodiments, Database Management Logic 150 includes a 
logging feature con?gured to log changes in Database 140. 
This feature may be used to track changes in the computer 
program. LikeWise, Database Management Logic 150 may 
have a rollback feature con?gured to return the database to a 
previous state. This feature may be used to restore previous 
versions of code. In some embodiments, Database Manage 
ment Logic 150 is con?gured to keep multiple copies of 
Database 140 or individual Records 210 and to track these 
copies using version information. 
[0100] In an optional ControlAccess Step 550, access con 
trol features of Database Management Logic 150 are used to 
control access to the computer program or features thereof. 
For example, Database Management Logic 150 may be con 
?gured to control access to particular Records 210 or sets 
thereof Within Database 140 (or control access to Database 
140 in its entirety). This access control can be used to prevent 
a user from accessing pieces of compiled code associated 
With speci?c functionality, speci?c data, images, or any other 
aspect of the computer program. 
[0101] In an optional Provision Step 555, the computer 
program is provisioned to a computing device by providing a 
copy of Database 140 to that computing device. This provi 
sioning may occur over Network 120. The step takes advan 
tage of the fact that, in some embodiments, Database 140 is 
portable. 
[0102] FIG. 6 illustrates a method of interpreting a com 
mand using the computing system of FIG. 1, according to 
various embodiments of the invention. The interpreted com 
mand may include a command line or a universal resource 
locator. While the steps illustrated in FIG. 6 are discussed in 
reference to compiled code, they may also be performed in 
relation to other kinds of executable code and/or data. 
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[0103] In an optional De?ne Step 610, a pre?x is pre 
de?ned. This prede?nition may be performed by a program 
mer or system manager, for example, using Code Manage 
ment Logic 180, Database Management Logic 150 or an 
editor. The prede?nition typically includes speci?cation of a 
label identifying the prede?ned pre?x, and one or more data 
types characterizing objects. For example, a prede?ned pre?x 
may include “member; string; integer; pre?x”. This pre 
de?ned pre?x includes a label “member” con?gured to iden 
tify the prede?ned pre?x and match this label to the pre 
de?ned pre?x When the label occurs in a command. This 
prede?ned pre?x further comprises data types “string” and 
“integer” Which, in some embodiments, are con?gured to 
indicate that the next tWo objects should be treated as a string 
and an integer, respectively. This prede?ned pre?x further 
comprises a type “pre?x”. This type is optionally used to 
indicate that an object should be treated as a daughter pre 
de?ned pre?x. In various embodiments, a prede?ned pre?x 
may include a Wide variety of alternative syntaxes, types, and 
the like. 
[0104] In various embodiments, a pre?x may include one or 
more of the folloWing: a) a unique identi?er, e.g., an integer, 
for the pre?x; b) a string used to match the pre?x; c) and an 
identi?er, e. g., an integer or a pointer, of a parent pre?x; d) a 
string that identi?es possible objects, e.g., values, to be 
expected Within a command and variables to assign the val 
ues; e) a string that identi?es static values to be passed to 
executable code and variables of the executable codeto assign 
these values; f) an enable/disable ?ag; g) a human readable 
name of the pre?x; h) a key to an external database; i) a style 
identi?er; an application identi?er con?gured to identify one 
or more application to Which the pre?x belongs; j) a con?gu 
ration parameter; k) information (e.g., an intemet protocol 
address) relating to Websites on Which the pre?x is available 
and/or may be used; and l) a human readable description of 
the pre?x. The prede?ned pre?xes are stored in a location 
accessible to Command Interpretation Logic 190, optionally 
in Database 140. 
[0105] In an optional Provision Step 615, a computer pro 
gram is provisioned on a computing device such as Database 
Server 310 by transferring Database 140 and a set of pre 
de?ned pre?xes to the computing device. 
[0106] In a Receive Step 620, a command is received by 
Computing System 100. This command includes a plurality 
of objects, for example, a prede?ned pre?x, a value, a map, 
and/or the like. Typically the command includes a command 
line or a universal resource locator, or the like. In some 
embodiments the command is received via a broWser and/ or a 
netWork such as NetWork 120B. 

[0107] In a Parse Step 625, the command received in 
Receive Step 620 is parsed using Command Interpretation 
Logic 190. As discussed elseWhere herein, this parsing can 
include identi?cation of prede?ned pre?xes, maps, values, 
and/ or other objects Within the received command. Parse Step 
625 includes generation of one or more queries, using Code 
Execution Logic 160, based on one or more objects identi?ed 
in Parse Step 625. In some embodiments a map identi?ed 
Within the received command is included as a search term in 
one of the queries. 
[0108] In a Retrieve Step 630, compiled code is retrieved 
from a Data Record 210 of Database 140 using the one or 
more queries generated in Parse Step 625. This retrieval is 
typically performed using Database Management Logic 150. 
For example, in some embodiments, different parts of the 
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compiled code of a computer program are retrieved from 
different members of Data Records 210 using the queries 
generated in Parse Step 625. Parse Step 625 and/or Retrieve 
Step 630 may be performed in response to receiving an initial 
request from a user, or may be performed before receiving the 
request. If performed before receiving the request, the com 
piled code is cached for execution When the request is 
received. 

[0109] In an Execute Step 635, the compiled code retrieved 
in Retrieve Step 630 is executed, for example using Operating 
System Logic 130. This execution is normally external to 
Database Management Logic 150. For example, the execu 
tion may include passing the compiled code from Database 
Management Logic 150 to Operating System Logic 130 
Where it is executed on Computing Device 110. 

[0110] FIG. 7 illustrates a method of parsing a received 
command, according to various embodiments of the inven 
tion. This process is typically performed using Command 
Interpretation Logic 190. 
[0111] In a Read Object Step 710 a ?rst object Within a 
received command is read. In various embodiments the com 
mand is read from right to left or left to right. Objects Within 
the command may be separated by a “/”, “\”, “.”, , or other 
suitable character. 

[0112] In an Identify Step 715 the object read in Read 
Object Step 710 is identi?ed as a value, prede?ned pre?x 
and/ or map. Prede?ned pre?xes are identi?ed by comparing 
the read object With a set of prede?ned pre?xes stored in 
Computing System 100. This storage is normally prior to the 
receipt of the command. In some embodiments, the read 
object is by default identi?ed as a map if not identi?ed as 
either a value object or a prede?ned pre?x. If a prede?ned 
pre?x has already been identi?ed (for example in a prior 
rendition of Identify Step 715), then Identify Step 715 may be 
responsive to this prede?ned pre?x. For example, if the pre 
de?ned pre?x characteriZes a next object as a value object and 
the read object is the next object, then the object is identi?ed 
as a value object. 

[0113] In an optional Check Syntax Step 720, the syntax of 
the read object is checked. For example, if the object is 
identi?ed as a character or a ?oating point value, the object is 
checked for having a syntax conforming to these types, 
respectively. Check Syntax Step 720 is optionally performed 
at other times during the method illustrated in FIG. 7. Check 
Syntax Step 720 may be applied on an individual basis to 
objects or grammatical phrases Within the received com 
mand. As such, Check Syntax Step 720 may be repeated after 
further objects are read from the command. 

[0114] In a Read Next Object Step 725, a next object Within 
the received command is read. Typically, this next object Will 
be one adjacent to the previously read object in the command. 
[0115] In a Process Next Object Step 730, the object read in 
Read Next Object step 725 is processed using Command 
Interpretation Logic 190. This processing includes identi? 
cation of the object and may be dependent on a previously 
read predetermined pre?x. For example, if the object identi 
?ed in Identify Object Step 715 is a prede?ned pre?x that 
characterizes the next object as a character, then in Process 
Next Object Step 730 the object read in Read Next Object 
Step 725 is automatically identi?ed as a character. Read Next 
Object Step 725 and Process Next Object Step 730 are typi 
cally repeated until the entire received command is pro 
cessed. 
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[0116] In an optional Use Map Step 735 a map object 
identi?ed in an Identify Step 715 or Process Next Object Step 
730 is passed to Code Execution Logic 160 for use in gener 
ating a database query. As discussed elseWhere herein, this 
map may be used to select executable code, such as compiled 
code, from Within Database 140. The map object may be 
passed to Code Execution Logic 160 in combination With 
other objects identi?ed in the command. For example, the 
map object may be combined With a text string, an integer, or 
some other type of object and the combination may be used by 
Code Execution Logic 160 to generate the database query. 
Use Map Step 735 may occur at other times Within the method 
illustrated by FIG. 7. For example, use Map Step 735 may be 
performed once a map object is identi?ed and then repeated 
When a second map object is identi?ed. In Use Map Step 735 
compiled code identi?ed by a map object may be executed or 
may be passed as a parameter to another piece of compiled 
code. 

[0117] FIG. 8 illustrates a method of storing multiple 
instances of computing code, according to various embodi 
ments of the invention. In this method parts of a computer 
program are stored in separate records of Database 140, one 
or more of these parts are modi?ed to create modi?ed 
instances of the parts, Code Management Logic 170 is then 
used to select betWeen the modi?ed or original instances at a 
time of execution and/or provisioning of the computer pro 
gram. 
[0118] In a Receive Code Step 810, computing code is 
received by Computing System 100. The received code may 
include source code, executable code, con?guration data, 
and/or other information. In some embodiments, the code is 
received as a single ?le, for example via NetWork 120. Alter 
natively, the code may be received in a piecemeal fashion, for 
example as it is typed in by a user. In some embodiments, the 
code is received via an editing interface presented in a 
broWser. Receive Code Step 810 may occur over time. 

[0119] In a Divide Code Step 820, the code received in 
Receive Code Step 810 is divided into separate parts for 
storage in Records 210, each part being stored in a different 
member of Records 210. This step may include parsing the 
code to determine division points. As discussed elseWhere 
herein, code may be divided using a variety of approaches 
including but not limited to dividing code by functions (pro 
cedures), by class de?nition, by statement hierarchy, by line, 
by program How branching, or the like. For example, in some 
embodiments each function of the computer program is 
stored in a separate member of Records 210. In some embodi 
ments, the highest statement hierarchy Within a function is 
used to divide parts of the received code. For example, the use 
of WHILE statements, CASE statements, or IE statements 
may create a hierarchical structure Wherein sub-statements 
Within one of these statements are at a loWer hierarchical 
level. The received code may be divided at the hierarchical 
level including the WHILE, CASE and IF statements. 
[0120] In some embodiments, the division of code in 
Divide Code Step 820 is under the control of a user. For 
example, a user may specify through and editor, or similar 
interface hoW code is to be divided. This speci?cation may be 
facilitated by placement, by a user, of markers Within source 
code. Code Management Logic 180 is optionally con?gured 
to use these markers to identify places Wherein the source 
code may be divided. Further, Code Compilation Logic 170 is 
optionally con?gured to use these markers While compiling 
the source code to divide the resulting compiled code. The 
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markers are optionally placed Within text that Would other 
Wise be interpreted as a comment Within the programming 
language of the source code. 
[0121] In some embodiments the received code is divided 
depending on hoW it is received. For example, if the code is 
received as parts in a piecemeal fashion, it may be divided 
according to these parts. 
[0122] Source code and compiled code generated from the 
source code may or may not be stored using the same divi 
sions. For example, the source code may be divided and the 
compiled code may be divided at the same points as the 
source code. Alternatively, the source may not be divided, 
e.g., it may be stored as a single ?le, and compiled code 
resulting from compilation of the source code may be 
divided. Finally, in some embodiments the source code is 
divided but the compiled code is divided differently. This may 
occur, for example, Where the division is dependent on pro 
gram ?oW determined during the compilation process. 
[0123] In a Store Code Step 830, the code received in 
Receive Code Step 810 and divided in Divide Code Step 820 
is stored Within Database 140. Each divided part of the code 
is stored in a separate member of Records 210. Typically, the 
storage is accomplished using Database Management Logic 
150 and may occur over Network 120. Receive Code Step 
810, Divide Code Step 820 and Store Code step 830 are 
optionally performed more than once to process multiple 
parts of a computer program. 
[0124] In a Modify Code Step 840, a modi?ed instance of 
one or more parts of the code stored in Store Code Step 830 is 
produced. This modi?cation may include editing of source 
code, replacement or recompiling of compiled code, and/or 
the like. For example, in some embodiments, source code 
stored in Store Code Step 830 is retrieved from Database 140 
using a query. The source code is then edited by a user, 
optionally via a broWser interface. In some embodiments, 
Modify Code Step 840 includes modifying compiled code. 
For example, source code may be modi?ed and then recom 
piled to generate modi?ed compiled code. The same source 
code may be compiled in a different manner, e.g., With dif 
ferent compiler settings, to generate modi?ed compiled code. 
[0125] In an optional Compile Code Step 850 source code 
modi?ed in Modify Code Step 840 is compiled using Code 
Compilation Logic 170. Compile Code Step 850 is unneces 
sary When the modi?ed code is already in a compiled form, or 
When a compiled form of the code is not needed. 
[0126] In a Store Modi?ed Code Step 860, the modi?ed 
code produced in Modify Code Step 840, and optionally 
Compiled in Compile Code Step 850, is stored in one or more 
of Records 210. The modi?ed code is optionally stored as a 
separate instance of the original code. Store Modi?ed Code 
step 860 may include setting a value in a ?eld of Records 210 
to distinguish different instances of the code. The storage is 
typically performed using Database Management Logic 150. 
[0127] In a Select Instance Step 870, a selection among the 
different instances of the code, e.g., the original instance and 
the instance produced in Modify Code Step 840, is made. This 
selection may be in response to a request to access and/or 
execute the code. Optionally, the selection is made using a 
database query and Database Management Logic 150. The 
selected instance is optionally executed using Operating Sys 
tem Logic 130. 
[0128] Several embodiments are speci?cally illustrated 
and/ or described herein. HoWever, it Will be appreciated that 
modi?cations and variations are covered by the above teach 
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ings and Within the scope of the appended claims Without 
departing from the spirit and intended scope thereof. For 
example, the various logic discussed herein may comprise 
hardWare, ?rmWare and/or softWare stored on a computer 
readable media. Different parts of a computer program are 
optionally stored Within different tables of Database 140. For 
example, Where a computer program comprises multiple 
source ?les and/or object ?les, each of these may be stored in 
a separate table. The compiled code discussed herein is 
optionally con?gured for execution Within a broWser. The 
various embodiments discussed herein may be applied to Web 
or non-Web applications. The compiled code discussed here 
may be executed on a virtual machine. LikeWise, various 
components of Computing System 100 may include virtual 
machines. Objects Within a received command may be used to 
retrieve information other then compiled code from Database 
140, for example, style sheets, static data, or the like. The term 
prede?ned pre?x discussed herein may alternatively be a 
suf?x. Various embodiments of the invention comprise a 
graphical user interface con?gured to specify map objects, 
pre?xes, or the like. For example, a graphical user interface 
may be used for selecting target code to be executed accord 
ing to a given map. 
[0129] The embodiments discussed herein are illustrative 
of the present invention. As these embodiments of the present 
invention are described With reference to illustrations, various 
modi?cations or adaptations of the methods and or speci?c 
structures described may become apparent to those skilled in 
the art. All such modi?cations, adaptations, or variations that 
rely upon the teachings of the present invention, and through 
Which these teachings have advanced the art, are considered 
to be Within the spirit and scope of the present invention. 
Hence, these descriptions and draWings should not be con 
sidered in a limiting sense, as it is understood that the present 
invention is in no Way limited to only the embodiments illus 
trated. 

What is claimed is: 
1. A system comprising: 
a computing device; 
operating system logic con?gured to execute computer 

programs on the computing device; 
a database stored on a computer readable medium and 

including a ?rst data record, a second data record and a 
third data record; 

code management logic con?gured to store a ?rst compiled 
code in the ?rst data record, to store a second compiled 
code in the second data record and to store a third data 
record in the third data record, the ?rst compiled code 
and the second compiled code comprising different parts 
of a computer program, the second compiled code and 
the third compiled code comprising different instances 
of a part of the computer program; 

database management logic con?gured to access the data 
base; and 

code execution logic con?gured to select one of the differ 
ent instances of the compiled code and to retrieve the 
selected instance of the compiled code from the data 
records by executing one or more queries on the data 
base using the database management logic, and to 
execute the retrieved instance on the operating system 
logic. 

2. The system of claim 1, Wherein the different instances of 
the compiled code comprise different versions of the com 
piled code. 
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3. The system of claim 1, wherein the different instances 
comprise compiled code having different functionality. 

4. The system of claim 1, Wherein the different instances 
comprise a development version and a production version of 
the part of the compiled code. 

5. The system of claim 1, Wherein the different instances 
are associated With different security levels. 

6. The system of claim 1, Wherein the different instances 
are associated With different human languages. 

7. The system of claim 1, Wherein the database further 
comprises data records con?gured to store different instances 
of application con?guration data. 

8. The system of claim 1, Wherein the code execution logic 
is further con?gured for a user to select among different 
instances of compiled code at a function level. 

9. The system of claim 1, Wherein the code execution logic 
is con?gured for the user to select among the different 
instances of compiled code using a command line or universal 
resource locator. 

10. The system of claim 1, Wherein the code execution 
logic is con?gured to retrieve an instance set based on a pre?x 
or map. 

11. The system of claim 1, Wherein the executed retrieved 
code comprises a ?rst function of the computer program 
compiled on a ?rst date and a second function of the computer 
program compiled on a second date, the ?rst date being dif 
ferent from the second date. 

12. A computer readable medium having stored thereupon: 
logic con?gured to receive a code of a computer program; 
logic con?gured to divide the code into a plurality of parts; 
logic con?gured to store the plurality of parts, each in a 

separate record of a database; 
logic con?gured to modify a member of the plurality of 

parts to produce a modi?ed instance of the member from 
an original instance of the member; 

logic con?gured to store the modi?ed instance in the data 
base; and 
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logic con?gured to alternatively select the original instance 
or the modi?ed instance using a database query. 

13. The computer readable medium of claim 12, Wherein 
the code of the computer program comprises source code. 

14. The computer readable medium of claim 13, further 
comprising logic con?gured to compile each of the plurality 
of parts and logic con?gured to store each of the compiled 
parts in a separate record of the database. 

14. The computer readable medium of claim 12, Wherein 
the code of the computer program comprises compiled code. 

15. The computer readable medium of claim 12, further 
comprising logic con?gured to use a logging feature of a 
database management program to manage the original 
instance and the modi?ed instance. 

16. The computer readable medium of claim 12, further 
comprising logic con?gured to restore the original instance 
using a roll-back feature of a database management program. 

17. The computer readable medium of claim 12, further 
comprising logic con?gured to control access to the code 
using a database management program. 

18. A system comprising: 
a computing device con?gured to execute a computer pro 
gram using operating system logic; 

a database stored on a computer readable media and 
including data records con?gured to store compiled 
code of the computer program as separate parts; 

database management logic con?gured for accessing the 
database; and 

scheduling logic external to the computer program and 
con?gured to request execution of a subset of the sepa 
rate parts on the computing device according to a sched 
ule. 

19. The system of claim 18, Wherein the scheduling logic is 
executed on a device separate from the computing device. 

20. The system of claim 18, Wherein the scheduling logic is 
con?gured to request the execution on a function-by-function 
basis. 


